Effect of ebselen on IL-1-induced alterations in cartilage metabolism.
To evaluate the effect of the antioxidant-like anti-inflammatory agent, ebselen, on cartilage proteoglycan degradation and to determine whether its cartilage protectant activity is related to its antioxidant activity. Cartilage in organ culture was stimulated with interleukin-1 (IL-1), and proteoglycan degradation was assessed by measuring the amount of sulfated glycosaminoglycan released into the media, proteoglycan synthesis evaluated by [35S]-sulfate incorporation, and prostaglandin E2 (PGE2) release determined by radioimmunoassay (RIA). Glutathione peroxidase (GSH-Px) activity was evaluated in a coupled test system using NADPH/GSSG reductase as an indicator and cyclooxygenase activity was evaluated using sheep seminal vesicle prostaglandin synthase. Ebselen caused a concentration-dependent inhibition of IL-1-stimulated proteoglycan degradation with an IC50 of 4.7 microM. Cartilage PGE2 release was also reduced in the presence of ebselen (IC50 = 6.2 microM). However, at concentrations up to 100 microM, ebselen had no effect on the inhibition of proteoglycan synthesis by IL-1. Induction of proteoglycan breakdown was also inhibited by a sulfur analog of ebselen. This analog was devoid of GSH-Px activity and was 50-fold less potent in cyclooxygenase inhibitory activity, but was equipotent to ebselen in inhibiting cartilage degradation. Ebselen, unlike other NSAIDs, blocks cartilage proteoglycan breakdown without inhibiting proteoglycan synthesis. This effect is independent of its GSH-Px activity and its ability to inhibit cyclooxygenase and PGE2 production. Therefore, this compound may provide a new mechanism for protecting cartilage matrix from degradative factors in arthritic joints.